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COMPLETE SPEOnCATION 

Stereoisomers of «-jPh6nyl-«-Piperidyl- (2) -Acetic Acid andl 
proces's of making same 



We, QBA Limited, a body corporate 
organised according to the Laws of Switzer- 
land, of Basle^ Switzerland, do hereby declare 
the invention, for which we pray that a 
5 patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following 
statement; — 

This invention relates to the conversion of 
10 stereoisomers of a-pbenyl ^ a-piperidyl-(2> 
acetic add. 

The manufacture of a-phen3^-a^iperidyl- 
(lyacedo adds and its functional add deri^^ 
tives sudi as esters and amides and also 
13 their functional conversion are known (cf. for 
taamjde British Patent No. 589,625). The 
esters^ e^dally the tt.phenyl-a-piperidyi-(2>- 
acetic add methyl ester the formula 

<zy ■ 

20 are distinguished by a stimulating effect 

The present invention is based on the 
observation that the «-phenyl-a-piperidyl-(2)- 
acedc adds obtained by synthesis, and also its 
functional add derivatives^ can be resolved 

25 by physical means, espedalfy crystaUization, 
into two racemates. As a result it was dis- 
covered that in the case of the ester racemates 
it is only one of the two racemates which 
possesses the above specified therapeutic 

30 properties, whereas the otiier is practically in- 
active. Moreover, it was possible to obtain the 
two optically active antipodes of the 
pharmacologically active racemates. One of 
tiiem has a_ considerably greater therapeutic 

35 effect than the other. 

The ^armacologically active ester-race- 



mates and their optically active antipodes^ as 
also the corresponding racemates and anti- 
podes of the add and other functionally con- 
verted carboxyl derivatives, are herdnafter 40 
designated the letter h-^ representing the 
pharmacologically active ester<rantipode and 
^2 the less active ester-antipode or the cor- 
responding adds or its derivatives; the otiier 
xacematss are called o-facemates and the cor- 45 
responding antipodes axe caHed a-antipode% 
or more exacdy Oi- and i^s-antipodes. 

A further feature of the presoit invention 
consists in a process for the conversion of the 
o^racemates or o-antipodes into the racemates SO 
or antipodes of the & series vtiiidi are of value 
as medicaments or ixsc the xnanu&cture of 
medicaments. This process consists in that the 
o-raoemates (ff a-antipodes of a-phenyl-a 
piperidyl-<2>acetic adds or its functional 55 
derivatives are trealed witii alkaline agents> if 
desired the fe-racemate or &-antipode isolated 
from the product wWdi results and further, if 
desired, before or after the isolation, the free 
Or functionally converted carboxyl group 60 
subjected to conversion. 

As starting materids there can be used 
pure fl-racemates, a-antipodes or a racemate 
mixture of a-phenyl-a-piperidyl - (2) - acetic 
adds or of its functional add derivatives such 65 
as esters, especially of low alkanols, primarily 
methanol, or also amides. h& alkaline agents 
there can be used for example alkali metal or 
alkaline earth hydroxides or alcoholates or 
strong organic bases, as for sample tri- 70 
methyl-benzyl-ammonium hydroxide, which 
are preferably used at devated temperature. 

Starting from c-^:acemates or racemate 
mixtures, mixtures of a- and t-racemates are 
obtained However, if jz-antipodes are used, 75 
optically active products are obtained instead 
of the expected racemates, in that from 
antipodes fej-antipodes of opposite rotation are 
formed and from ±e a^-antipodes &a-antipodes 
are obtained analogously. This shows that, 80 
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contrary to expectation the rearrangement in 
this process takes place at only one of the 
two asymmetrical carbon atoms. It has been 
found that the isolation of the pure &-race- 
5 mate or 2>-antipode is best carried out at the 
stage of the free-a-phenyi-a-pdperidyl-(2)-acetic 
add by crystallisation ftom water at a pH 
value of about 6. The free add may then be 
converted into the desired esters by conven- 

10 tional methods. 

The a-racemates to be used as starting 
materials can be made, for example, by the 
process of the aforemendoned Bridsh Patent 
No. 589,625. The o-anttpodes can be obtained 

15 fromi the anracemates by means of optically 
active tartaric add by the usual noethods. 

The racemates and antipodes of the «- 
plienylHx-piperidyl-<2)-acetic adds or its 
derivadves which are produced as products of 

20 the present process^ espedaUy liie {nracemate 
and the 5i-antipode of a-pnenyl*-tt^paidyl- 
(2)-acetic add methyl ester, can be used as 
medicaments or as intermediate products 
therefor. The present invention also extends 

25 to pharmaceutical preparations which con- 
tain in admixture with a carrier material suit- 
able for therapeutic application, e.g. enteral 
or parenteral administration, of the stereo- 
isomers of an a-phenyl-a-piperidyl-(2)Hacetic 

30 add ester die &-racemate only or b^-rantipode. 
In these preparations the content of i»-race- 
mate or Oi-anripode per unit dose advantage- 
ously amounts to at least I n^ and at most 50 
mg. As carrier materials such substances are 

35 concerned as do not react widi the new com- 
pounds, as for example, water, gdatine, lactose^ 
starch, magnesium stearate, talc, vegetable 
oils, benzyl alcohols, giim, poly^cylene 
gjycolsj petroleum jelly, ciolesteroi or other 

40 Imown medicament carriers. The pharma- 
ceutical preparations can, for example, be 
made up as tablets, dragees, salves, creams; or 
in liquid form as solutions, suspensions or 
emulsiQns. They may, if desired, be sterilized 

45 and/or mj^ contain auxiliary substances, sudi 
as preserving, stabilizing, wetting or emulsify- 
ing agents or salts whidi have the effea 
varying the osmotic pressure or also buffer 
substances. They may also contain odier sub- 

5Q stances of therapeutic value. These pharma- 
ceutical preparati(»is are produced by the con* 
ventional methods^ 

The following Examples illustrate the in- 
vention, the relation between part by wdg^t 

SS and part by volume being the same as that be- 
tween the gram and the cubic centimeter: 
Example 1. 
50 parts by wdght of a-phenyl-a-piperidyl 
(2)-acetic add methyl ester hydrochloride, 

60 having a content of about 20 per cent of h- 
racemate and prepared according to Example 
1 of British Patent No. 589,625 are dissolved 
in a litde water, the solution covered with a 
layer of ether and 1.5 equivalents of aqueous 

65 SO per cent caustic potash solution added 



th^o. After the separation c£ the ether 
layer, the aqueous layer is extracted twice 
witii ether and the combined ether solutions 
then evaporated to dryness. The residue 
amounts to 43 parts by wdght. It is mixed 70 
with 50 parts by weig^it of potassium 
hydroxide, dissolved in 100 parts by volume 
of water, and the ndxture boiled for 4 hours 
under reflux. On cooling, the reaction solu- 
tion separates into two layers. The upper con- 75 
sists of a mixture of the potassium salts of the 
two stereoisomeric a-phenyl-a-piperidyl-(2)- 
acetic add racemates, which mixture becomes 
solid after a few hours standing at 20** C. It 
is diluted witii 110 parts by volume of water 80 
and brougjit to pH=6.0 with 137 parts by 
volume of 2N-sulfuric add. The Z>-racemate 
of a-phenyi-o-piperidyl - (2)-acetic add is 
predpitated while the (i-racemate remains in 
solution. The predpitate is granular and well 85 
suited to filtration with suction. After several 
hours drying at 100° C. it wdghs 24.2 parts 
by wdght and consists of pure fc-racemai» of 
<fr-phenyl-a-piperidyl-(2)-acetic add. 

Ke-ester&cati(»i to 2i-iacemates of a-phenyl- 90 
a-plpendyl-(2)-acetic add esters and tiie 
formation of the corresponding hydrochlorides 
can be carried out by conventional methods. 

As an example, the methyl ester hydro- 
chloride is obtained by suspension of 1 part 95 
by wdght of the &-racemates of a-phenyl-a- 
piperidyl-(2)-acetic add in 3.5 parts by 
volimie of methanol and by boiling for 2 
hours under reflux with passage of dry hydro- 
gen dil(uide gas. After the cooling of ±e 100 
solution, the ^-racemate of a-phenyl-a- 
piperidyl-(2)-acetic add methyl ester hydro- 
chloride orystallizes in fine prisms of melting 
point 208— 209° C 

The fe-racemate of die butyl ester hydro- 105 
chloride is obtained in an analogous noanner 
by stirring for 2 hours one part by wdg^t of 
&-racemate of a-phenyi-a-piperidyl-(2)^etic 
add in 4 parts by volume of n-butanol in a 
stream of hydrogen chloride at SO*" C. The 6- 110 
racemste of the a-phenyi-ofr-piperidyl-(2>acetic 
add butyl ester hydrodiloride, which crys- 
tallizes on cooling, can be recrystallized from 
acetone and melts at 165° C 

Example 2. 115 

116 parts by wdg^ of the a-racemate of 
«-phen^-a^pipeudyi-(2>^tic acid hydro- 
diloride are boiled under reflux: for 5 hours 
with 20W parts by wdg^t of potassium 
hydrcmde dissolved in 2000 parts by voltmie 120 
of water. Hie whole reaction solution is then 
neutralized with hydrodiloric add to pH=6.0 
with simultaneous dilution with water to 
10,000 parts by volume, A granular predp- 
late is deposited which consists of a mixture 125 
of potassium chloride and the 2)-racemate of 
06-phenyl - a-piperidyl - (2)-acetic acid. The 
potassium chloride can be removed by wash- 
ing with water. In this manner 69 parts by 
wdght of fr-racemate of a-phenyl-a-piperidyl- 130 



788^ 



3 



(2>-acetic acid are obtained, which can be 
esterified by the method described in Example 
1. It is also possible, however, to effect tiie 
estenficadon using the mixture of potassium 

5 chloride and fc-racemate. 

The a-racemate of o-phenyl-a-piperidyl-(2)- 
acetic add hydrochloride, which is used as 
stardng material, can be obtained, for 
example, as follows: 

10 50 parts by wei^t of a-phenyl-a-piperidyl- 
(2>acetic aod methyl ester hydrochloride 
widi a contait of about 20 per cent ci b- 
racemate are treated with caustic potash solu- 
tion as described in Example 1. The separated 

15 nuzture of the potassium salts of the stereoiso^ 
metic o-phenyl-a-piperidyl - (2>acetic add 
racemates is diluted with 110 parts by vdiume 
of water and brought to pH=6 with 137 parts 
by volume of 2N-hydrochloric add. The pre- 

20 dpitated b-racemate is filtered with suction 
and the mother liquor evaporated to dryness. 
The residue is recrjRstaUized feom 6N-hydro- 
chlcxric add. La this manner pure a-racemate 
of a-phenyl-a-piperidyl-(2)-acetic acid hydro* 

25 chloride is obtained. 

Example 3. 
25 parts by wd^t of crude a-phenyl-a- 
piperidyl-<2)-acetamide^ obtained by catalytic 
hydrogenation of a-phenyl - a-pyridyl - (2)- 

30 acetamide as described in Example 1 of 
British Patent No. 589,625 with a content of 
about 30 per cent of b-racemate, are boiled 
for 10 hours under reflux with 25 parts by 
wei^ of potassium hydroxide dissolved in 

35 50 parts by volume of water. After cooling, 
23.5 p^ by wdght are deposited S a race- 
mate mixture of a-phenyl-a-piperidyl-(2)^acet- 
amide with an increased content of i»-race- 
mate^ which mixture is filtered with suction, 

40 washed with a little cold water and hydro- 
lyzed to a-pheayI-a*-pipexidyl-(2)-acetic add by 
6 hours' boiling wkh 47 parts by volume <k 
40 per cent sulfuric add. The hydrolysis 
solutLon is brought to pH=6.0 with caustic 

45 potash solution with simnltaneous dilution 
with water to 400 parts by volume. 19 parts 
by wdght are deposited of &-racemate of a- 
phenyl-a-piperidyl-(2)-acetic acid, whidi can 
be esterified as described in Example 1. 

50 Example 4. 

500 parts by wdght of crude tr-phenyl-ot- 
piperidyi-(2)-acetamide with a content of a- 
racemate of 68 per cent, prepared according 
to Example 1 of British Patent No. 589,625 

55 are disscnved in 2000 parts by volume of 
absolute ethyl alcohol, the solution saturated 
with dry hydrogen diloride gas and the whole 
allowed to stand for 2 hours at 5 — 10" C. 
425 parts by wdght of nearly pure a-racemate 

60 of a-phenyl-a-piperidyl-(2)-ac^amide hydro- 
chloride crystallize out. This produa is boiled 
under reflux for 16 hours with 425 parts by 
wei^ of potassimn hydroxide dissolved in 
850 parts by volume of water. The laconate 



mixture of a-phenyW-piperidyl-(2)-acetamide, 65 
which predpitates on cooling, together with 
the evaporation residue from the above 
obtained jdcohoHc mother liquor from the a- 
racemate and which consists of practically 
pure b-racenmte, is hydrolyzed by boiling for 70 
6 hours with 1300 parts by vdume of 40 per 
cent sulfuric add. By dilution and neutraliza- 
tion of the hydrol3^ solution to pH— 6 a 
predpitate is obtained of {nracemate of oc- 
phenyl-a-piperidyl-(2>acetic add whidi is 75 
isolated as described in Example 1. Yield 382 
parts by wdght 

Example S. 
40 parts by weight of the crude a-phenyl-a- 
piperidyl-(2)-acetamide as used in Example 80 
4 are stirred for 2 hours at 100° C. with 200 
parts by volume of a 40 per cent solution of 
trimethyibenzyl ammonium hydroxide in 
water. Thereupon, with cooling, the whole is 
brought to pH=9.9 with 6N-hydrochloric 85 
add and ±e solution exhaustively extracted 
widi ethylene diloride. The ethylene chloride 
residue is hydrolyzed with 40 per cent, sulfuric 
add in a manner analogous to that described 
in Example 4 and the hydrolysis solution also 90 
worked up in an analogous manner to that 
described in the said Example. In this manner 
19.9 parts by weight of &-racemate, of «- 
phenyyl - a-pperidyi - (2) -acetic add are 
obtained. 95 

Example 6. 
11 parts by wdght of the laevo-rotary a- 
isomer of a-phenyl-«-piperidyl - (2)-acetamide 
— hereinbefore called Ci-antipode — having a 
specific rotation [a]i,** = -.68" (as 1 per coat 100 
solution in 60 per cent ethanol), are refiuzed 
for 6 hours wi± 12 parts of potassium 
hydroxide, dissdved in 12 parts by volume of 
water. After cooHng, 10.5 parts by wdght of 
a mixture of a^-antipode mid b^^-antipode of 105 
the a-phenylHx.piperidyl-(2>«cetamide predpi- 
tate. The predpitate is sucticui-filtered, 
wadied with a small amount of cold water^ 
and dried for half an hour at 70* C under 
reduced pressure. Tlie material dien has a 110 
specific rotation [a]»^=-i-41' (as 1 per cent 
solution in 60 per cent edianol). By recrys- 
talHzation from 350 parts by volimie of eth^ 
acetate there is obtained a first main fraction 
of 4.9 parts by wdght of &i-antipode having 115 
a specific rotation Wu^^ = +65* (as X per cent 
solution in 60 per cent ethanol). By systematic 
fractional crystallization it is possible to 
regenerate from the mother liquors further 
quantities of fej-antipode, in addition to 2.5 120 
parts by wdgjit of the originally used a^- 
antipode. Yet it is preferable to subject the 
con3)ined mother liquor products of the first 
fei-antipode crystallization to a further 
alkaline treatment, whereupon a main fraction 125 
of pure l>j-antipode can be separated, again 
by a single crysallization qjerarion from ^yl 
acetate. This procedure is repeated untsl 
practically the entire quantity cf ai-antipode 
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is converted into the &i-antipode of the a- 
phenyi-a-piperidyH2)-^icetainide. 

From 4.5 parts by weight of tiiis fci-anti- 
pode of the a-phenyl-a;-piperi3yl-(2)-acetamide 
5 there are obtained by rdSuxing for 6 hours 
with 14.5 parts by volume of 6N-hydrochloric 
acid and subsequent recrystallization at 20'' C. 
5.0 parts by wei^ of the bi-antipode of a- 
phenyl-a-piperidyl - (2)-acetic acid hydro- 

10 chloride having a specific rotation [a]jr^ = 
+63** (as 1 per cent solution in water). 

4.5 parts by weight of this substance are 
dissolved in 12 parts by volume of methanol 
and refluxed for 2 hours while introducing dry 

15 hydro^ chloride gas. On coolings 3.8 parts 
by weight of die bi-antipode of a-phenyi-a- 
pipaidyl-(2)-acetic add-melhyl ester-hydro- 
cMoride having a specific rotation [a]D^" = 
(as 1 _per ceat solution jn methanol) 

20 are obtained. 

The tfi-antipode of tt-phenyl-a-pq)aidyl- 
(2)-acetanude used as starting material is 
obtained in the following manner: 

109 parts by weight of a-racemate of a- 

25 phenyl-a-piperidyl-(2)-acetaraide are dissolved 
in 2500 parts by volimit of 96 per cent ethanol 
and the boiling solution mixed with a boiling 
solution of 75 parts by weight of /-tartaric 
acid in 2500 parts by volume of 96 per cent 

30 erhanoL The mixture is allowed to stand at 
20° C. for 15 hours during whidh 112 parts 
by weight of the acid a-phenyl-«-.piperidyl-(2)- 
acetamide tartrate crystellize; this salt con- 
tains the /Zx'^^pode in enridied form owing 

35 to its higher speed of crystallization. The add 
tartrate is dissolved in 500 parts by volume 
of water^ the amide is precipitated with 1,1 
equivalents of lON-caustic soda solution; the 
preparation and crystallization of the salt by 

40 the same procedure is repeated twice with 
correspon^^y smaller amounts of Z-tartaric 
acid and solvit. The crude iz^-antipode is 
crystallized from ethyl acetate to obtain 35 
parts by weight of the pure a^-antipode of a- 

45 phenyi-a-pip^idyl-(2)-acetamide; usra for die 
rearrangement reaction. 
What we daim is: 

1. A process for the manufacture of the b- 
racemate or &-antipode (£ a coo^ound of the 
SO formula 




wherein Z represents a free or functionally 
converted carboxyl group, which consists in 
treating with an airline reagent an a-race- 



mate or a-antipode of a compound of die 55 
above formula. 

2. A process according to claim l^ wherein 
Z represents an ester group. 

3. A process according to daims 1 and 2, 
wherein Z represents a methyl ester group. 60 

4. A process according to claim 1, wherein 
Z represents the group — CONHo. 

5. Process accordmg to claims 1—4, 
wherein in a resulting &-racemate or fc-anti- 
pode of tile above formula^ wherein Z repre- 65 
sents a functionally converted carboxyl group, 
the functionally converted carboxyl group is 
converted into a free carboxyl group by 
methods known per se. 

6. Process according to daims 1 to 5» 70 
wherdn the b-racemate or fc-anti^ode of «- 
phen7l-nz-*piperidyl-(2>-acetic add is isolated 

crystallisation from water. 

7. Process according to daim 1 — 6 where- 
in die a-racemate or o-antipode of a-jAenyl-a- 75 
piperidyl-(2)-acetic add amide is treated with 

an alkaline reagent, the 2^-racemate thus 
obtained is converted into the free add by 
treatment with a strong add, the pure fe-race- 
mate of a-phenyi-a-piperidyl-(2)-acetic acid 80 
is isolated by crystallisation from water at a 
pH value of about 6 and the free acid is con- 
verted into the methyl ester by conventional 
methods. 

8. A process as daimed in any one of 85 
daims 1—4 and 7, wherdn a pure a-racemate 

or a pure Oi-antipode is used as starting 
matetKd. 

9. A process as daimed in any one of 
daims 1 — 4 and 7, wherein a mixture of 90 
racemates is used as starting materials. 

10. A process as daimed in any one of 
claims 1— -4 and 7> wherein an alkali metal 
hydroxide is used as alkaline agent. 

11. A process as claimed in any one of 95 
daims 1--4 and 7, wherdn the reaction is 
carried out at a raised temperature. 

12. A process for the manufacture of fe- 
racemates or ^-antipodes of a compound of 

the formula shown in daim 1 conducted sub- 100 
stantiaUy as describe in any one of the 
Examples herein. 

13. ft-Racemates, free from a-racemates of 
a compound of the formula shown in daim 1 
and hhoxidpodes of said compounds. 105 

14. &-Racemates, free from a-racemate^ of 
esters of a-phenyi-a-piperidyl-(2)-acetic add, 
and &2*^tipodes of tiie said compound. 

15. The fr-racemate, fr?ee from a-racemate, 

of a-phen]^-a-piperid^-(2)-Qcetic add metiiyl 110 
ester. 

. ' 16. &-Racemates, free from a-racemates, of 
amides of a-phenyl-«-piperidyl-(2)-acetic add, 
and fcj-antipodes of the said compounds. 

17. The 6-racematB of a - phenyl - a- 115 
piperidyl-(2)-aoetic add amide free from a- 
racemate. 

18. The &-racemate of a - phenyl - 
piperidyl-(2)-acetic add free from a-racemate. 
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19. The bi-antipode of a - phenyl - a- 
piperidyl-(2)-acetic add methyl ester. 

20. The ii-antipode of a - phenyl - a- 
piperidyl-(2>acetic add amide- 

5 21. The &i-antipode of a - phai^d - a- 
piperidyl-(2>acetic add, 

22. The b-racemateSj free from fl-race- 
mates, and the 6-antipodes of the compounds 
of the formula shown in claim 1 as described 

10 in the Examples. 

23. A pharmaceutical preparaticm contain- 
ing^ together with a earner substance, a 
tacemate^ free from o-racemate, or a &<mtl- 
pode of an a-phenyl-a-pipeiidyl-(2>acedc add 

15 ester. 



24. A pharmaceutical preparation contain- 
ingj together with a carrier substance, the &- 
racemate of a-phenyl-a-piperid34-(2)-acetic 
add methyl ester free from o-iacemate.' 

25. A pharmaceutical preparation contam- 20 
i°g3 together widi a carrier substance, the bj- 
antipode of a-phenyl-a-piperidyl - (2)-acedc 
add methyl ester. 
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